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BEST AVAILABLE COPY 



1 

&!S©Sjt73*£. 

gl(®©fijt7jffi. 

?T, 

B. 

3 Si® 

llME»*aftK*s «fc ME* ft K -> U 3 >«K*»a t 

[fflf#JH6j MIB^Mtt4UR««Ar«X8]9«. CV 
D m \Z «t o T C V D Kftffil 4 MtS. ? 4 d 1 1 «t 0 fi 1 fc to 

[0 0 0 1 ] 

[»«©«**»*£»] *5EMtt, ¥^#SE*>J;tf 
[0 0 0 2] 

[0003] sr. j/u=i>astsi 0 i©-3£®^e>0r^ 

ractlct 0&W 1 0 nm~3 0 nm©->'J 3 >@g-ft 
02 &Mf&.T%. 5fclC. S i H 2 C 1 2 *5«fcl*NH 
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3 Sffl^T, iaj£&ft6 3 0^-8 0 0"C©CVD (Ch 
emical Vapor Deposition ) ffilC«fc«3, -> U 3 >g£fti5i 
1 0 2©±tcBSM5 0 nm~4 0 0 n m© > U 3 >^{t 

ERl 0 3C»At«. -?"©&. 7*HJ7^77^S1 

>^12 0t»UtS. EAftfrl. 2Tor 

r~5To r r . m&$ktt6 3 0*0-7 2 OtTSSx 

/<? 5 1 1 2 0 , ->'J n>M{tS3l 0 3CD±iC 

t>»^-T*. d©££, h l^>^ 1 2 OWf 5fe±g|icr>C 
VDSHtBIl 0 4lCtt. M«[ffil0 5«*n5 
(M 1 6 #88) . 

[0 0 0 4] ifcic, 0 1 7 tC^-Tici IC. /7X?ly 
^>^*ICJ;?)X->^y\*-yi7^fcttCMP (Chemical Mec 
hanical Polishing) S»C«k-5 W^#lC«fc 0 . ->'J^> 
SMI 0 3ro^®75tg(ll-rs$-p» CVDiMlO 

4 £±g|W><=>|&icT-5. ■?•©». IS^frl 0 0 CCK 
±©*»i«S?H«TfJR*fl:«ia*?T>S:5CtT. CVD 

jK{fcJK©8E&<fc£frft-5. atsfcsn/tc v 

Dgtftffil 10 6. -> U 3 >mitm 1 0 3 ©<BiMa<&<t£ 

ntzmtmi o 7*j;uth p>^pp±aggp^T"->u 3 
>a«i 0 l&wutz tiftmitmi 0 8Awsn5. 

[0 0 0 5] 'AiZ. Ml 8 JC^T=fc5 (C, ->U3>g{t 
HI 9(C^i-«fc^»C, sg^raSrffiMMI'ii'Bt-r-Sfc*© 

y-t-iftn 1 o*»*-r*. ^©&> n ©#«*«: 

J0 I10 9*5,tyMOSh7>y^^MSn5^ff 
fiJc««©y- h»{ttt 1 1 0©±*«Wr4«fc-5IC. ft 
£:.kJ4\ DRAM (Dynamic Random Access Memory) © 
"7- F®©<fc-5&6B«l 1 1 l£t8:tf-3<h» I2 0l;it 

[0 0 0 6] L7&>Lfc#e>, ±fa©$!jft73ffifc:<toTJg 
fi)c$nfchU>^l 2 0»7X^ hJ£a***Wfi£. 

hi/>? 120 £«&tr j; o 1 

0 9 ©iSWifclCx-f >^ 1 1 2 ^tts d 

a. cwx-c >zf)v 1 1 2 ©±£gEi$ 1 1 1 timm-rz 

40 SSI 1 1**. fSffiST'c&ntf. rCT^/M 

1 2©fc»ciE»i i n:t»&i8)i«T*. ^tiiCcfcD. 
ISt!8T-5c: <h#<&-5. Sfc. E«ai 1 1 »MNfl:f-f 
>y;H 1 2l-tBoT#ftHSfc(i#fS H B H S©->U3> 

BEi^i i im±<Dffl-cMm&£.cz>mntf$>z>. com 
m&zMm-rzut&ojsfct it, fc<h^.tf. grange 

3 - 1 9 7 3 5 S^4i«Kffi«l©S[fB3&«**. 
[0 0 0 7] |614i|lk:E«©afBt*St»Tf4. SI 6© 
«SiTCVDK{tffiJl 0 4*l»*r*4:triC. CVDt 
5tf {tEJ 1 0 4 ©-2i®^-> U 3 >SS 1 0 1 ©^ifi«fc 0 TfflD 



(3) 

3 

tt5$TIyfA*y >? U 112 1 \Z^tX V&C V D 

SHfcBS l o 6 Sierra. ifcic. 112 2 sc>Kf <fc5ic. 
hU>^l 2 0 ©igfl&cfctf -> ij 3 >3}£ 1 0 1 

12 3\zjK-T£?\z, #3S&->U:n>B$n 1 5£&IHt: 
L. -> U a >HKLIBI 1 1 6£CVDg?ft:IKl 0 6 ©±IC 

je^ts. &tc. cMPft-cef^u, 112 4tc^-f=k? 

(C. CVD&ft&l 0 6©_ht;i. ^C7>gffi#¥fi{t£n 
fc^il^t^l 1 7£flM-T3. 
[0 0 0 8] /0 

BUBS 63-19735 5^$g!CSB«©&fl5lCcfc£#S{l 

02 3 lC*-TJ:eilC> MSy'Ja>l 1 6^Sftt 
•2>m£#LT;fcD, H 2 2 ©tt!l-e#SeiI.-> U 

3>ll 1 5 SrCVDgHtJBS 1 0 6fflgffiST«tt 

m2 3\zm-r^o\z, mitmi o s^Mstitis 

5. ^Ofz.tt>, mmW6 3 - 1 9 7 3 5 5 -5f ^IgdiSifc 
©«£5l5i£fl5T «> 5?l^flM$UlU 1 8©ffi*Ste/h£<& 

[0009] ±m<Dmm& : £Mm-?2>fcit>\z 

[0010] J0 

[«MHS#i*T*fc«>©^a] Bi#JBi i:ffi*ro*»flt 
£e©»ifi#«fctt. ^«:S«tC hl/VfSML. h 

«*{tJSO*®*» fcjjlfJg©** K>W*T\ C ©#8ftSEft: 

[0011] C©«fc3fcXg*#T*¥«MM£IB©«ifi 
#fefc*it>T«\ #«IMtlK©*Mb&4ttT*tt*S* 
*» 6 fc -5 ft RtfjMMMJR 4 MS »C «fc 0 »<L S * * X 
8T*, »tttt<tK±»«t>*k:«4Lfc7*-f ^^^JSIB « 
LT, ^©5S*£iI&tJ CI J t<Dfztb. 7 4 

[0 0 12] ft*&$J©«fc?l;:¥??ftS«©±® 
[0013] n^5RJ« 1 CSea©¥8*£{rcoaa#&l;: 50 
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[0014] i£tz. ffi&m 1 ifctti»*9i2 \zm%k<om 
S^ffiictO. B9#Jfi3©«fcSfctti6. -r«cto-fe, 

R©±»t*ifi«l:o*, #«»ftK©ttfl:ji**fiTa 

cta*-es*. c© 

*§£©<fc5&. *©*BCJ:*4!M*»JE©*{t£'fefcS 
T^l<t H £ 5 -5 . 

[0 0 15] U55R«4C3E«S©¥^SE©S!jfi^rte 

iitt«t5JC»«IK{tK*»l«-r*XSt. ft-Blft&fLBi© 

®*»e.3f5£©ai$tCdUtT->U n >Sr^$1i-«>XS 

[0 0 16] C©«fc3ttlS**TS¥**M£H©«ift 
^ftlcfc^Ttt. ^StK{t)^©±tc»fi£^nfe-> l Jn> 

c«Ma«*iin*.*ia-e. #»«flj8Jtffl«i : '*cR£L 

[0 0 17] Se*S«©J:olC*#frS«©^:® 

*®aaw»ftsn-f, ^?»^««©ffl^*iE«nc« 

[0 0 18] 18#«5KK*©¥8*MSB©«it>&tt 
«fc5«C^I?iSE{l:K : &^i«-r-2>XSi:. »IB«ftJtO±lC 

-5. 

[0019] ^©^ftxe^-r^^^©®^ 
[0020] &tz. #fi»->'j3>K*t»«^tia©a 



5 

CO 0 2 1] g»*3a6«CE«0*»flESR©«S^ffi 

ftfl:J»S»fi!Et-*ie*». CVDffilCioTCVDtft 
B££ JBflJfT * d £ (3 J; 0 fttefrftZ. 
[0 0 2 2] ±8Ea3lEa«OJ:5ttlHiaHja*Wr«'7 f W 
>7Mt. CVDIMtKtJ:05EfeUa^fcJe», IS^JE 
1 . fSjfcJK 2 , SSsRJg 4 Sfc«»*JS 5 ro^-rn*McsE 

*«C V D»{tMTf»«S tl«*5EW©¥»#SE«)«jft 
[0 0 2 3] 

[0024] (.mmcomm i ) sr. *iew©ssj6w» 

Si 1 £0 1 ~0 6 Sfll>TR«f5. ->'Jxi>g«l£ 

©SJ^Ci^JtTJBtWl 0 nm~3 0 n m© -> U n >&{L 
ffi!2S:^^r«). ^K, S i H 2 C 1 2 *5<fctfNH 3 * 
1^X6 3 0t:~8 0 Ot^fM^ttTCVDffilCtO 
•>'J n>^{kS^2©±ll^JS5 0 nm~4 0 0 nm©-> 

U3>^t^3*»fiKr-5. yyy57-fS* 

>^S**flH»T. y'J^/ISl, ->U3>MK2 
'J a >^{tffil 3 ££T< «t O \Z h\y >?&»/ST 

«tfBtttt^7SfflV>, 6 3 0t~7 2 0troilgM 
T&CVDj£KJ;»5CVDgHt:l&4£hU>x2 0*5<fc 

-5. 

[0 0 2 5] H2lC^T<totC, ^7 7'? 

X x > if lz J; 5X y i7 $> 2>t,mC M P *£2?©SF 
fglCfcD, ->'J :3>gft:&3©«ffia*®ttir*3:TC V 
D*{tK4S»56L. CVDK{tHB6«»J$r*. 

[0 0 2 6] 'Alt. H3(C^r«k5tC. -f^->ffiAtCJ; 

C V DSMtK 6 ©±3Siffl*» fcjJrJfeoa&S CA»ttT##S 
■e-fcflcftttHIB l 4 ftMts. 

[0 0 2 7] ^-©&. 8 5 orJU^WzkMSUgfflSv^T 
*5C £«lBMtBl tft§CVD BMfcES 6 ©±95* * © 
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5 a«gi?Hts*ifc c v Dmm 6 . -> y a >mm 3 © 

[0 0 2 8] *lc. H5ic^rd;otc, 5/ij3>g<tBi 
3*«tt*fflt»T»*U. ->'Jxi>gHbJ&2£ 

ftfllffit 1 6 OWOjRfBsltlHIjlcy- hgEftffil 1 0 *M 
10 figr-5. y— h»<tK 1 0*«fctf»«BS{tBRl 6 

±.*®m-tz>&?\z$tm 1 DiJMsn. H6K*rj: 

[0 0 2 9] d©«fc5fc©i&£f££fl^£d<tt;:<fcD, 

6©aiii«Jt*EflWHK-e**. *<Dtztb. E*§U 
l©«f»*J«tr/«»)^"5E*l 1 H±©ffl»ftl».ltT* 

fc*CflH>fc*tf**<B5E***. #«SMtMl 6©±g|5 

^ ^*ic©*.St>T^4fc«e>. ja^^^sr^rsv 
u xi >mtmm-c hu>?2o isfctrtB^Kjt^T. 

»HtiB£E*»j6E<, H5>yX^©x J V^;i/jg«^©^S 

[0 0 3 0] 3<=>C. ttf*S^©cfc 5 t't£*t£i±£:£*£ 

i*. h 1/ >f * MtS >- 'J 3 >Sfi 1 £ 
SfcKffcSft. -tots*. BMfcK8tt;*:*<fc&r. ¥ 

W [0 0 3 1] *^SS©}g^-e«, «jtBt©tt{tJ«*fiT 

[0 0 3 2] (3!M©fl2<12) ^IC. *%0J©HM©^ 
Sl2©¥^#^@©Sjt^ft*. B7~HlO*ffl^T 

gfte^r*. sr. mmomm 1 tmnaicigct-aT. 

H2 lc^r<fcpK. *ftK2*JJ:^ffift: 
13 ^Siir^^'SJCJBfiX^nfc bU>7-2 OJCCVD 

fCAHtT->'Jn>S:ttAb. ->'J 3 >iifa«f 1 8 ZBtiZ 

r-s. d©t#. -r ^->ffiA$nfc->'jxi>©x^ji/^ 

t»<&. -toa. 9 5 ox:&L±<r>^m^mu.-vmmitm 
mzftteozt-?. ^8(c*r«fc^ic. ->u a >]&%m 
1 8^i§{t$nT-e©^aitt^sic^t3. as<t*nfc 

CVDlftR6il«»itShftii*i:, '>Va>8L{USi 

i«r * -> u xi >ss« i ©ft SB*«ffi{ts nfca<tK 8 *«» 
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[0 0 3 3] SfcC. ->>Jzi>Sft:Bl3S;j»»*ffl^Tl» 

-r setter, sR^imsiaattc^flirsfci&^-iBift 
1 6 ©raicy- h^{tK i oshjjst*. y— h 

SMtBtl 0*J«fctf#BMMtfflll 6©±*l»»f-j-*J:"5»c 
[0 0 3 4] CW£5&Mit^J££ffl^*;i<hlCcfcf9. 

£JEMfc-r*#«*ifffi 5 4*fcft£-t*-<5 d ttfTZZtzlb. 
^HUMtRl 6 ©affifcTSKTSJlttfT**. -to 

en*. 

[0 0 3 5] *fc, {tSEftjfiOiiC. *3?#S1£tf>:£ 
SrJDASiettSK. hU^Cil&SftfcCVDSMb 

Bt4 ©affl't'AcjBfiJiSftfcT^ >tMu i 2 tcf&$ag£ 
in*. * tin T, C V D gtftflg 4 * sp«<tr * c t tfi-v * 
*. ^ntcJ;D> M/^ZOSMtSy'Jn^SS 

i>«Bi:*3fcoT»)ilttr. *^»«*Wt©<5>WH«* 

[0036] mmnwrn 3 ) mnomm 3 

T. -gMvWM l iH»©lgk:J;:?T. H 2 tc^-rj: 

*«fcS(cffi*/££nfc hU>?2 0*><fctf->'J n >gfl;|JS£ 
3®±KCVDitftM6 fcjfi^-f*. Hi 1 IC 

^-T^fc-StC^ »CVDS^y5'»«l:J:t), CVD 

*fl;K6©±lc#»»S'Ua>2 2 *K. 
HI 2lc*-TJ:Stc. ^7Z7««ffll/fcH5'fiy 

»tS. CVDg«6<9$B©f-f>^H 2 £#A 
R-> U 3 >«t 2 2 OSUR«(8«. 

[0 0 3 7] 9 5 0*CIJl±a>*f^3?ffl£nr& 

*{t»a*ffJS:3^tT?. H 1 3 IC^-TJ: S IC, #AB 
-> U 3 >m 2 2 #»K{t 3 nt -> U 3 >BMtK 2 3 WBft 

6 . -> u 3 >a^tK 3 ©ffliBi*t*<t:s ntcmim 7 *3=t 

t/hl'>f20 £JI2fiJcT* > U 3 >SI 1 W^gRtC^ftl 
B88#flM£n*. #IC. 114 lC^t"J:c>ic, ->'J3 
>Sfl:Bl 3 HTBftaSb. ->U3>SE 

m%.mzttm-tzizib%Mmmi 6*iM*ni.. # 
ic fremiti® 1 6 wfgicy- H^ti5J i o *»/«■*- 
*„ ^cic y-hte<taai o*jj:tf»atii<tBSi 6±£ 
«SBfr««t5CE«ai i«*n. n st^r^ts 

[0 0 3 8] COJ:5«t8!Ja^ftftffl^*CtlCJ:0. 
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>7"JU 1 2 i^ia*ilfc#aHi' U 3 >K2 2 *J® 

ft*nr->'j 3>K^kK2 3 c&srtciD. ^msi 
fljBoaHtivaft^n, ±23&js©»fli2 tea©* 

[0 0 3 9] *jfc. *aR->U3>K2 2tf4MWftfl:I8 
JJD*.* M/>f 2 0 tril&SnfcC VDIKt 

iKeco^s^^icjK^snfc^^ >t';p 1 2 £¥filtt- 

5ci*iT§5. ^-niCtD, hl/>f 2 Ofcjf^f* 
£nfc<<. <£ DIE fig tc T't**., 

[0040] «t 4s. ^mffl^znt^mcoMmte-t^-c 
^>AX'm^T'$> o xfwiswfc u t #* en* 

^ sn*. 

[0 0 4 1] 

<kcniD«-9IEttiq±Ofilft«BJl:U1»«¥»f|e8EBe 
J0 [0 0 4 2] Sfc. 8ft$3t 1 *fcttB&#JJi 2 CEttOS 

*<T^*. 

[0043] bSjR« 4 £Gtto¥*fl;£a0>S&3r&i= 

^ Br-r«E»©W»4sJ:«l»0*5IEttl?I±©«»*B)Sjl: 
[0 0 4 4] saaSusi 5 »cffitt©¥®*SB©«iS2fffifc: 
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fc©, >7 f> JU«lijAa.{c:J:i3JSUTV^. 
[0 0 4 5] Sj}#« 6 (cSEf3E©#g#i&a©!Sig;£i£{;: 

©i>rn*»caE«©*w#ei?io«ifi^s* c v D&{t 

c<hT-, ±0$*W»cE«©K8*±tflEttra±©fi*6 

[BsroffiWttiKa] 

[0 13 *»W©**6©»tt l *ns#£e© /<? 

KJfi3SF»K*Jt»T, hU>5 l ICCVD«{tlHS:»«Lfc 
ft CO « <§ d K O * S T 0 T- $> -5 . 
[12] lt*stt*#«M*KE© 
W&2>J&<C&fr>T. C VDittSX^yfA'^ LfcS 

[S3] *%^comgco^ i \z&tf2>¥&ftmm.o 
-tt z> tz tt> \z * ? m * -r * > ffi a u fc a m © « tg © « ® * 

[|4] #3SW©SMS©fl2<§ 1 lC43tt-5#j©#&fi3© W 

©Kff ® £ ST El T* * Z> . 
[0 5] *ftWW£M.<»B1& lKfctt-S^&ft^a© 

[16] *«W©*Jfi©»«l»C*iJt*^»{*:»ia© 

m©±£^WLfctt<i©Bfiffi£s-t0T<&-3. 

[0 7] #?SI?B©*»S©^ffi2£:fctt*¥S8#&B© W 

[0 8] *5BW©^«i©»l!B2C*JW5*i»*»B© 
«»*«6C*^T. vU3>£^ir#l$SHtJ8l£^*ag 
LfcB'#©ttfil©Sff®&St0TS.«.. 

[0 9] #«W©5*lfc©»ji2fc:*tt*¥&#SIH© 

JB*xy?>df LfcjSa©tta8©«B€S-rBrc*-a. 

[010] *&mv>mMv>Mm2\z%>»z>*mto.mm. 

[011] *«W©*»©»ffi3K4Jlt*^®<*:*(a 
©Mifi^ftlciJUT. #,i&W-> l J3>l8|£ff^LfciH& 

[012] *»iB©05«s©»Ji3ic4jitai|i»(i£»ia 
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IS $ © # ^ © W ® £ S "T 0 T & •& 
[0 13] #»W©3&ffi©»fil3K:43ttS*$Mfc8(?l 

&©#!i©ISTD5£S-f 0T&&. 
[0 14] *»M©SI*SO»ig3C*W*#«[#8® 

[015] #3&W©5S*£©»ffi3IC:fett4¥S¥#81R 
©«ift*ffit:*J^T. J: tf&NHMJR® 

[0 16] fi£*©*»{*«E©«iS*ftC4J^T. h 
1/ > * C C V D WH\M £ Mtit L fc iftf£©#<<g ©K® £ * 

[0 17] ft*o*W(«*n©«ifi*ttK:*ir»T. C 
VDWJItlyfAy* Lfcift*©tt*©WiB&iR-r 
0TS>S. 

[0 18] «*©**{M6B©Wft#ttfc*il,»T. -> 
-5. 

[0 19] t£*©¥»fls«H©Hift*ft(c4Jtir. -> 
-5. 

[0 2 0] ft*©¥##£B©«ift*?£K:iii,»T. E 

[02 1] WBBBB6 3 - 1 9 7 3 5 S^4>*K:iE«© 
^»(*«e©i8)g^SlC*3^T, CVDitl^X^f 

[02 2] ftMH6 3- 1 9 7 3 5 544MR£Eft«> 
^Btt&BOtljfia&K&friT. #**ftJK;fe«fctfi|&# 
#ai*©±fc2HS*5"J 3 >£ffi*>*Lfci£&©|gTffi©l* 

[0 2 3] WBHPB6 3 - 1 9 7 3 5 5^4i*CBEtt© 
3M8#«fi©»ifi*JSK:*5^T. *»»S"J3>«Mfc 
n^iKJ:?). ->Un>iE{tM£^fi)cLfcitt^©»TS 

[024] ^fBSBa 63-197355 fHifcCEtt© 

[«F**©iMII] 

1 ->'J3>S«. 2, 2 3 •> U 3 >tt{tJB, 3 -> 
U3>g{tlB$, 4, 6CVDI£{tE$. 5 #«3»B. 

7, 8 Rfljg. 9, i6 ftmmtm. ioy-n 

<UR. l l Ett. 1 2 5V 1 4 fcfcttH 

18 v U 3 >i&g)JJ?3. 2 2 #flH-> U 3 >ffi|. 
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[13] 

I I I 1 i 1 1 1 1 I 



14 12 5 2 3 14 12 5 




5 2 3 




6 20 



6 20 




6 20 8 8 6 20 



6 20 



6 20 



[05] 



14 12 



14 12 




16 20 



16 20 



[06] 



14 12 




16 20 10 16 20 




[08] 



2 3 




6 20 8 8 6 20 



6 10 



6 10 
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IB 9] 




16 20 



16 20 



m i o] 




16 20 10 16 20 



[111] 



12 5 2 3 12 5 



m i 2] 



12 22 5 2 3 12 22 5 




6 20 



6 20 



6 20 



6 20 



[Ml 3] 



7 23 7 2 3 7 23 7 




6 20 8 8 6 20 



cm 1 5] 




16 20 8 10 8 16 20 



m i 4] 




16 20 8 8 16 20 



m i si 



105 102 103 105 




120 



120 



[0 17] 

107 112 105 107 102 103 107 112 1 05 107 




108 120108 108 106 120 




[HI 8] 

107 112 105107 102 107 112 105107 




106 120108 108 106 120 



f 



BEST AVAILABLE COPY 

(9) $$5B2 000-31263 



108 




108 



101 



[12 0] 



112 



112 




109 120 108 108 109 120 



109 120 108 110 108 109 120 



2 1 ] 



[0 2 2] 




-101 



109 120 



109 120 



115 




— 101 



109 120 



109 120 



[El 2 3] 



[124] 



108 



116 



108 



-101 



109 120 108 108 109 120 



118 117 



108 



108 




109 120 108 108 109 120 



